The classical n-vector model in the presence of magnetic field is studied by 1/n expansion. A detailed discussion is given of the equation of state up to order 1/n. As an application, the critical temperature and a universal amplitude ratio are investigated. § I. Introduction Recently, critical phenomena described by the ¢/ Wilson Hamiltonian!) have been considered by s expansion ( s = 4-d, d is space dimension) and by 1/ n expansion (n is the number of components of the ¢-field). These two different theories give rise to consistent results for critical exponents in the overlapping region (s~1,n)>1).
This result has been already obtained previously. 5 >.u> In deriving the term of order 1/n, however, as remarked recently by Pesch and Selke, 19 > a previous treatment 5 > contains some misleading procedure even though a final result is correct. In the following, we present correct expressions for partition function in the presence of magnetic field.
To consider the 1/n expanswn, we put
The partition function of (2 · 2) is written as In the presence of magnetic field lz, the linear terms of (jj appear in the calculation.
To eliminate these linear terms, we transform (2·12)
Putting this into the exponent of (2 · 3) and taking the coefficient of (jj zero, we get 
In a previous section, we have obtained the general expression for the partition function. Up to order 1/n, we have from (2·24),
we have lnZ~,=~ Inn-~ ~lnvh(q). The magnetization up to order 1/n is given as
Ks 2nN (Jh q (3·6)
We notice that the quantity s depends upon h, through the following saddle point equation:
Noting that the following equations hold, we have
(3 ·10) (3-11)
From (3 · 6) and (3 ·11), the expression for magnetization in the presence of magnetic field is obtained as Expressing s by r, we have
The saddle point equation (3·7) becomes
We take for convenience the following notations:
vKM=Af. 
The solid line represents (r + q 2 ) -J and the cross represents the magnetic field h. 
The critical point is defined as the ,... the expression for critical temperature by putting r=O and "'11=0:
This expressiOn has been discussed previously. OJ. 201 " 211 Subtracting ( 4 · 15) from (4·6), we obtain by putting K,-K=t
INhere we have used new notations Q and P:
Note that P(q, r, 0) =Q(q, r).
We consider (4·16) in three cases i) T>Tc, ii) T=T" iii) T<T,. region T> T" putting "'If= 0 we obtain 
where r is the critical amplitude of susceptibility, and r is the critical exponent.
At the critical point T = Tc, putting t = 0 we have
nN nN ( 4. 20) In deriving this equation, we have used (-1·19). From C-1·20), vve get (T'r) 1 
and noting the definition r=H/"~1, we obtain at T=T,
Below the critical point T<T" we put r=O. Equation (4·16) Combination of these amplitudes gives a universal quantity Rx. 181 The Rx is defined as
Using the results ( 4 · 21) "'--' ( 4 · 23), Rx up to order 1/n is expressed as 2 where
W(q, r, NI) =P(q, r, 1\I) -Q(q, r).
In ( 4 · 25), r Is determined from the condition The equation of state is known to be written in the scaled form:
The quantity 111 11 " is obtained from (4·23). From (4·16), we find t=(Tr)'lr_J'vf2+ 2 ~Q(q,r)-2 L_;P(q,r,M).
nN nN
Deviding this equation by (lvf/ B) 11 ", we obtain
Noting that
we obtain
Therefore, the scaling function is written as
nM'N
At the critical point T=Tc, we ha\·e
H =D. M'
Consequently, the following equation holds: 
We have derived the expression for the scaling function ( 4 · 37). However, ( 4 · 33) does not explicitly represent x dependence. To see the situation, we represent IJf (k, r, M) as
_2___ .
The derivation of this equation is given in the Appendix. In the large n-limit, we have exactly the equation of state for spherical model We have derived the expression for equation of state in 1/n expansion for the n-vector model. We have represented the quantity s by the inverse susceptibility r. This procedure can be applied to other problems, for example, to the study· of energy. For the case of energy, we have the same result as obtained from ¢' theory. 12 ' Even though the numerical value Rx up to order 1/n is not so good, the *' There is a misprint in the expression derived by Brezin It is interesting to perform 2 expansion for the expression of ( 4 · ::ll). Hu\v· ever, this will be discussed in another paper.
